devices, which assess interstitial glucose levels, have been developed during the past two decades. 9 Some features of those CGM devices may be particularly useful for employees with insulin-dependent diabetes, irrespective of the type of diabetes. 10 For example, real-time CGM (rtCGM) devices allow for swift glucose monitoring (ie, within seconds) and calibration with one's own blood is only required about twice a day. 11, 12 Also, an alarm function will signal whenever glucose levels leave a predefined range. 13 A new device using an intermittently scanned glucose monitoring (isCGM) system has recently been registered for some European countries and the USA. 9, 14, 15 Compared to rtCGM systems, isCGM devices offer the advantage that calibration with one's own blood is not required at all. However, isCGM systems lack an integrated alarm. 9, 16, 17 International studies showed that patients are satisfied with both types of CGM devices 13, 18 and that they seem to facilitate glucose monitoring as compared to blood glucose management in patients' everyday life (eg, pain due finger prick is not experienced). 14, 17, 19 With regard to the potential merits of CGM in occupational settings, a recent study has shown that the utilization of a CGM device was associated with a reduction of diabetesrelated absenteeism. 20 Another study conducted by Pickup et al 21 has examined the benefits of CGM as perceived by users and suggested that those technologies are perceived to have the advantage of reducing the social attention for (or visibility of) diabetes at the workplace. In the latter study, findings were derived from qualitative analyses of patients' responses to a single open-ended question, which was included in a short online survey. While that study provided important initial insights, its approach to data collection (ie, written responses) does not facilitate in-depth understanding of the perceived benefits or challenges associated with CGM use. Collection of qualitative data based on personal interviewing is superior in this respect. Such approaches allow gaining a more complete understanding of people's attitudes, experiences and perspectives. Specifically, the social interaction during interviewing enables the interviewer to gain an understanding and interpretation of what is being said as well as hidden meanings. 22 We aimed to provide such qualitative data on the perceived usefulness (or uselessness) of CGM devices at the workplace according to employees with diabetes. Such research is urgently needed in light of evidence suggesting that working conditions may impair blood glucose monitoring. 1, 4, 6, 7 
Methods
We drew on qualitative data from a previous study, which specifically addressed the potential contribution of working conditions to adequate diabetes self-management at work. 1 Briefly, 30 participants with diabetes mellitus type 1 (DMT1) or diabetes mellitus type 2 (DMT2) were recruited through a diabetes clinic (n = 17), physicians (n = 6), diabetes support groups (n = 6), and private contacts (n = 1). To be eligible, participants had to be in employment. We also ensured that at least five patients of each sex and for each type of diabetes were recruited.
Data were collected by qualitative interviews based on a topic guide. The topic guide addressed participants' working conditions, their diabetes self-management behavior and how the former may affect the latter. 1 The topic guide did not specifically inquire about CGM systems. Experiences with those devices at the workplace and views regarding their usefulness were however frequently expressed and thus emerged as secondary findings and are reported in this paper. The topic guide was not modified to improve insights into the use of any CGM device, since the scope of this theme only became evident during formal data analysis addressing the original research question.
Interviews were digitally recorded, transcribed literally and content-analyzed using the MaxQDA 12 software package. Briefly, each broad topic included in the guide was taken as an overarching category (deductive coding), which was then refined based on the analyzed transcripts (inductive coding) (XQN, PVE, AL). Those analyses yielded a distinct category labeled "change requests-new practical therapy systems." This category formed the basis to address the specific research question of the present study and was further supplement by reanalyses of all transcripts related to expressed views about CGM systems (JS). In the present analysis only interviews from participants who reported to practice insulin therapy requiring regularly blood glucose control as part of their diabetes management were included (N = 25). Two interviews were excluded because of poor recording quality and three interviews were excluded because participants were not on insulin treatment requiring regular self-monitoring of blood glucose. Table 1 summarizes characteristics of the study population. Briefly, the sex distribution was almost balanced and the age ranged between 24 and 64 years (mean = 44.7, SD = 11.3). Eighteen participants (75%) reported to have been diagnosed with DMT1 and the remainder reported DMT2. Diabetes diagnoses had been made on average 15.2 years ago (SD = 10.4) and 48% of the participants reported at least one diabetes complication. Participants from diverse occupational contexts were included with varying perceptions of their overall work stress.
Results
In total, 8 participants initiated a discussion about the usefulness of CGM devices without any prior probing by the interviewer. Participants expressed that glucose monitoring at work was achieved more conveniently when CGM devices were used as compared to traditional blood glucose control (see quote a in Table 2 ). Important aspects in the context of the work environment seemed to be that measurements could be taken in a quick and time-saving way-by inspecting the display of a CGM system or scanning the sensor (in case on a isCGM systems)-and that comprehensive data was attained (eg, the potential trend over time) (see quote a in Table 2 ). This was in particular perceived as beneficial during stressful situations at work or when there appeared to be no time for a break (see quote b).
According to participants, the opportunity to monitor glucose levels in the working situation and not needing to interrupt their current task positively affected their functioning at work. Due to a quicker monitoring process, more time was spent on occupational tasks. Also, interruptions and absences were reduced, for example, in meetings, and less social attention was attracted to one's diabetes (see quote c). In addition, interviewees mentioned that they were able to concentrate better on occupational tasks as they did not need to worry about their glucose level, in case they have a rtCGM system with an integrated alarm on which they can trust (see quote d).
Due to the convenient monitoring, any countermeasures could be well-timed, for example, early on or later when the projected trend is verified or the measurement is repeated (see quote e). Participants reported to dislike performing traditional blood glucose measurement because it requires the use of comparatively comprehensive equipment, such as test strips, needles and a reading device and because those procedures were time-consuming. Furthermore, many participants disliked performing finger pricks at work, for instance, to avoid work-related documents from having contact with blood (see quote f). In this context, the unwillingness to draw blood from the finger in social situations seemed also related to an uncomfortable feeling and possibly shame (see quote g). Conversely, a perceived main advantage of rtCGM systems was that finger pricks at work (for calibration purposes) could be largely avoided (eg, done before work) and that isCGM devices did not require any blood calibration (see quote h). This was further perceived as beneficial as skin problems (eg, due to puncture makers or scars) were reduced (see quote i) and because glucose monitoring by rtCGM or isCGM devices was less noticeable in social situations and can be carried out in the presence of colleagues or during contact with customers (eg, in business meeting or while being on the telephone) (see quotes j, k).
In the context of work, an easy and socially covert way to monitor one's glucose level in stressful situations or when being around colleagues and supervisors may contribute to a higher compliance in terms of glucose level monitoring. Many participants reported that they had been monitoring their glucose level on an irregular basis when they had used traditional blood glucose approaches. By contrast, use of rtCGM or isCGM was perceived to contribute to more regular and more frequent assessments (see quote l).
Due to the above-mentioned improvements related to glucose monitoring, participants expressed the wish to use the rtCGM or isCGM device on a daily basis. At the time of interviewing, the cost of these devices are not or only partly covered by health insurances in Germany and many of our participants recommended full coverage and to make devices accessible to all employees with insulin-dependent diabetes.
Discussion
Our qualitative study suggests that-in occupational contextsemployees with diabetes believe that CGM devices facilitate glucose monitoring. Main benefits were that the monitoring of glucose levels was perceived as convenient, more regular/more frequent, time-saving and socially covert. These findings are in line with the results from prior studies supporting the notion that the monitoring process of glucose level for patients with diabetes is simplified through CGM devices. 14, 17, 19 In keeping with a prior study by Pickup et al, 21 we found that the opportunity to closely and conveniently monitor glucose levels and to be warned by an alarm if levels are inadequate was perceived to result in fewer interruptions of occupational tasks. More specifically, our study suggests that due to the omission of fingerprick High level of school education (ie, "Abitur" or "Fachhochschulreife" versus lower degrees or no formal degree). b We measured overall work stress by a numeric rating scale ranging from 0 (low stress) to 10 (high stress). Measured by self-reported hypertension, myocardial infarction, stroke, circulatory disorders at the legs, retinopathy, polyneuropathy, and nephropathy.
CGM devices enable employees with diabetes to monitor their glucose levels directly at the workplace, for example, while performing work-related tasks. In addition, participants reported that CGM devices offer the benefit that one is able to assess glucose level in social situations, which was more problematic with traditional blood glucose measurement. This may not only improve the workability of employees with diabetes, but may also contribute to higher work satisfaction and better mental health. 23 In addition, participants stated that CGM devices contribute to a consistent glucose management in the occupational context. A main motive for increasing the frequency of glucose monitoring was the prevention of hypo-or hyperglycemia through a well-timed initiation of countermeasures. This notion is supported by a multicenter randomized controlled trial which found a significant reduction of time in hypoglycemia and hypoglycemic events when CGM devices were used (as compared to self-monitoring with traditional blood glucose measurement). 19 The prevention of such events is an important motive for employees with diabetes since such an event attracts attention through being unable to continue working. 7 In summary, earlier studies found that blood glucose monitoring at the workplace is influenced by working conditions, Quotes (a) Interview 2: R: Because that is just, it is like using a cell phone, you put it over the skin once and get an estimate. The estimate is shown immediately and whether it increases or decreases. And you get much more information than during normal capillary blood glucose monitoring, which does not take hours, but still much more demanding and, and more noticeable. such as work processes, unhygienic workplaces or social interactions which may impair opportunities for consistent blood glucose monitoring. 4, 6, 7 In light of those findings, our study adds that employees report to experience improved glucose monitoring as well as better work performance and workability when using CGM devices. Implications may therefore include offering CGM devices to employees on a larger scale. For instance, physicians (eg, diabetologists and occupational physicians) could be encouraged to inform patients about CGM devices and their beneficial effects on glucose monitoring at the workplace. Moreover, employers may offer copayment or partial refund of the expenses of their employees for CGM devices, in case such expenses are not covered by health insurance schemes. This may not only lead to more consistent glucose monitoring and likely better glucose management (ie, administration of insulin when required) and thus an improved prognosis, 24 but also to improved workability and reduced diabetes-related absenteeism, 20 which benefits employees and employers alike.
Some methodological limitations of our study deserve mentioning. First, participants' views on the usefulness of rtCGM and/or isCGM emerged as a secondary finding from 8 out of 25 interviews. Since neither the topic guide nor the standardized background questionnaire specifically inquired after the use of CGM devices, but only after diabetes management procedures, we do not know what proportion of the participants used isCGM, rtCGM, or blood glucose management or any combination of these approaches. Some participants mentioned to use any type of CGM device and some specified their device as rtCGM or isCGM. Therefore, it was not possible to analyze employees using rtCGM or isCGM separately. In addition, some participants might have used a CGM device, but did not mention it during the interview. As a consequence, we cannot rule out that only those participants that have made very positive experiences with CGM devices have raised this topic and that negative experiences were less likely to be reported. In the literature it appeared, for instance, that patients reported alarm-fatigue when using CGM devices, 13, 25 but this theme did not emerge from our data. Second, background information concerning not only the types of device participants used had been useful, but also data on the duration of use or reasons for initiating use (eg, recommended by a physician because glycemic control was suboptimal), but such data were not collected. All participants included in the present analysis reported to have disclosed their diabetes to their supervisor and/or (close) colleagues. Therefore, there are no statements as to whether CGM devices would be useful to people who do not wish to disclose their condition at work. In this study, employees from diverse occupational backgrounds were included, but most of those occupations were characterized by low physical activity levels and regular working hours. Thus, further research to examine specific improvements in daily and work-related activities in different professional groups, but especially in physically demanding professions with poor job control, is needed.
Conclusion
CGM devices seem to facilitate glucose management at the workplace according to users and are perceived to exert positive effects on compliance and functioning at work.
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